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Abstract
In the paper entitled “Separation of representations with quadratic overgroups”, we defined the notion
of quadratic overgroups, and announced that the 6-dimensional nilpotent Lie algebra g6,20 admits such
a quadratic overgroup. There is a mistake in the proof. The present Erratum explains that the proposed
overgroup is only weakly quadratic, and g6,20 does not admit any natural quadratic overgroup.
© 2011 Elsevier Masson SAS. All rights reserved.
1. Quadratic and weakly quadratic overgroups
Let us recall the definition of a quadratic overgroup for a Lie algebra g, given in [1], in the
case where g is nilpotent. We moreover add the notion of a weakly quadratic overgroup for g:
Definition 1.1. A quadratic overgroup (respectively a weakly quadratic overgroup), for the
nilpotent algebra g, is a pair (g+,Φ) where g+ is a Lie algebra containing g as a subalgebra,
Φ is a polynomial mapping from g to (g+), with degree at most two, and, for any pair of
generic coadjoint orbitsO,O′ in g, Conv(Φ(O)) = Conv(Φ(O′)) (respectively Conv(Φ(O)) =
Conv(Φ(O′))) implies O =O′.
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admits a quadratic overgroup, except the Lie algebra g6,20 whose commutation relations are:
[X1,X2] = X3, [X1,X3] = X4, [X1,X4] = X5,
[X2,X3] = X5, [X2,X5] = X6, [X3,X4] = −X6.
For this Lie algebra, we proposed an overgroup with Lie algebra g+ = g6,20  S2(a), where
a is the abelian ideal a = Vect(X6,X5,X4). Unfortunately, the argument in the proof does not
hold. But we have
Lemma 1.2. The pair (g+,Φ) where g+ = g6,20  S2(a) and Φ() = (, 2|S2(a)), proposed
in [1], is a weakly quadratic overgroup for g6,20.
Proof. Let  be in g6,20, put xj = (Xj ). We say that  is generic if x6 = 0. To parametrize the
coadjoint orbits in the set Ω of generic , we use the Vergne method [2]. We get that the orbit is
characterized by two invariant functions λ and μ, the point in the orbit is determined by 4 real
numbers denoted by pk , qk (k = 1,2) as follows:
 = (x6, x5, x4, x3, x2, x1) =
(
λ,λq2,−λq1,p1 + λq
2
2
2
,p2,μ − λ6q
3
2 +
λ
2
q21 − q2p1
)
.
Therefore, a cross-section for the coadjoint action in Ω is given by the set:
Σ = {0 = (λ,0,0,0,0,μ), λ ∈ R×, μ ∈ R}.
The mapping Φ defined in [1] can be written as Φ() = (,ϕ()) where:
ϕ() = (x26 , x6x5, x6x4, x25 , x5x4, x24)= (λ2, λ2q2,−λ2q1, λ2q22 ,−λ2q1q2, λ2q21).
Fix 0 in Σ , denote by O the coadjoint orbit passing through 0, then the result is a conse-
quence of the relation:
Conv
(
Φ(O))∩ Φ(Σ) = {Φ(0)}.
In fact, if t1, . . . , tr are real numbers in ]0,1[, such that ∑ tj = 1, and if p1j , q1j , p2j , q2j are
parameters for points j in O, then
∑
tjΦ(j ) belongs to Φ(Σ) only if:
0 =
∑
tj q
2
2j , 0 =
∑
tj q
2
1j .
That means q1j = q2j = 0 for all j , and thus ∑ tjΦ(j ) ∈ Φ(Σ) implies ∑ tjp1j =∑
tjp2j = 0, and ∑ tjΦ(j ) = Φ(0). 
2. Non-existence of natural quadratic overgroups
Let us say that a quadratic overgroup (g+,Φ) is natural if there is a submodule V in S2(g),
such that, for the Poisson bracket { , } on g, {V,V } = 0, and Φ() = (, ()2|V ). In this case,
for any orbit O, Φ(O) is a coadjoint orbit in (g+). A direct computation gives:
Lemma 2.1. Let V be a submodule in S2(g6,20), such that {V,V } = 0, then
V ⊂ W = Vect(X26,X6X5,X6X4,X25,X5X4,X24,X6X1 + X5X3).
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Proof. Clearly, it is enough to prove this for the case V = W . We keep the preceding nota-
tions, fix 0 = (λ,0,0,0,0,μ) in Σ , a in R, choose n in the orbit O passing through 0, with
parameter q1n = p2n = 0, q2n = an, p1n = −λ2 a2n2, then:(
1 − 1
n3
)
0 + 1
n3
n
=
(
λ,
λa
n2
,0,
λa2
n
,0,μ + λa
3
3
, λ2,
λ2a
n2
,0,
λ2a2
n
,0,0, λμ + λ
2a3
3
)
.
Therefore, if n goes to infinity, the point:
Φ
(
′0
)=
(
λ,0,0,0,μ + λa
3
3
, λ2,0,0,0,0,0, λ
(
μ + λa
3
3
))
is in Conv(Φ(O)) ∩ Φ(Σ), this proves that, for any ν, the closure of Conv(Φ(O)) contains
Φ(O′), where O′ is the orbit passing through ′0 = (λ,0,0,0, ν). 
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